Introduction
This paper specifically describes and analyses nutritionrelated health problems in urban populations, with emphasis on less-developed countries, anticipates future trends, and places the magnitude of the problems in the context of the total dimensions of the nutritional and health conditions in low-income countries.
The word "urban" may be used in reference to (1) an inhabited place administratively identified as a city and its dwellers, (2) a place with a concentrated population of a certain size living in relatively permanent locations (i.e., a city of a given number of inhabitants whether with a minimal population density or not, or (3) an ecosystem and its population (relatively independent of size) with some or all of the following characteristics: crowding, a cash economy, a low level of occupational physical activity, the predominance of manufacturing, bureaucratic, and service occupations, little contact with plants and animals and their cultivation, and some degree of organized public services. Closely linked to such an ecosystem is the word "urbanism, " which refers to a way of life affected by "the consequences, both social and personal, of life in urban environments" [1] (see table 1 ).
The phenomenon of westernization is defined as the adoption of several characteristics of the Western developed world, particularly life-style and economic, dietary, and health-seeking behaviours. For clarity we must also distinguish modernization from westernization and urbanism. The term modernization is used here to imply the processes and consequences associated with cumulative socio-economic advances, including placing greater social value on women and on children (reducing the demand for children as contributors to the family's economy) [2, 3] .
It is evident that these three processes often appear together as societies undergo urbanization, which actually refers to the increase in the proportion of a population living in urban settings. A proportion of urban dwellers may not accept the urban way of life (urbanism) or become westernized or modernized. On the other hand, population groups in non-urban settings may accept these ways of life more effectively. This is particularly true in agricultural areas undergoing industrialization (agro-industrial complexes) and in towns and villages around large cities, especially when, as is often the case in the developing world, one city has absolute primacy.
Dimensions of urban growth
According to a United Nations report [4] , the rate of growth of urban populations is close to 4.0% a year in lessdeveloped countries and 1.8% in developed countries. Over two billion persons in less-developed nations will be urban by the year 2000, while slightly over one billion inhabitants of developed nations will be urban. What is more significant in terms of the implications of urbanization for nutrition and health is the 7.7-fold increase of the urban population in underdeveloped countries in the last 50 years (in contrast to a 2.4-fold increase in the rural population) and the appalling fact that in these countries the proportion of households in poverty in urban settings is increasing explosively, so that by the year 2000, 57% of all poor households will be urban in contrast to 34% in 1980 (table 2) .
The UN projections of an absolute decline in poor rural households in the last two decades of this century appear optimistic. This may very well be the result of the definition of "urban population, " which reclassifies previous rural settings as urban due to rural pert-urban environments being incorporated into the expanding cities.
Also of importance in terms of the dimensions and characteristics of urbanization is the proportion of population growth attributable to the natural increase in the number of city dwellers and that due to inmigration, since the two processes impose different social, economic, health, and nutrition needs and demands on the urban population and on the city environment. The United Nations report [4] estimated that about half the urban growth in emerging countries is due to each of the processes. In Latin America, the proportion of growth due to migration averages 34%. These data are based on the latest information available for the 1980 UN report in a total of 28 countries.
Causes of migration into the urban setting
Several studies 16-101 indicate that people migrate to the cities primarily because of social and economic attraction plus the prestige associated with living in the city. Historically, urban compounds began to form as the agricultural revolution evolved; cities developed further as trading, religio-political, and strategic centres up to mid-eighteenth century, when very rapid urban expansion began in Europe with the industrial revolution and accelerated the demand for labour in production and trading centres.
Urban development in the less-developed countries followed different motives, paths, and rhythms primarily because of their historical, colonial, and neocolonial factors. The cities grew, but essentially as political and trading centres, giving marked primacy to only one or a few. Only lately has the rural environment been incorporated into the urban growth (beginning in the late nineteenth and early twentieth centuries), and industrial development has only more recently sprung up in developing nations. Rural-to-urban migration accelerated in part as a response to these developments, but in many cities immigration and urban growth occurred in the absence of a significant increase in the industrial job market, creating large urban subsistence, commercial, and service sectors. At the same time, substantial declines in mortality with persistent accelerated birth rates in both the urban and rural environments resulted in a rapid population growth. This has been associated with expansion of cash crops, fragmentation of small subsistence plots, and penetration of industrially manufactured goods into the rural areas, displacing less efficient small household and artisan industries and creating a large rural push to the city.
The process of urban growth in less-developed countries is evolving very differently from that in developed countries. Its stages lag about 75 years behind those of developed nations; urbanization is the product of different history and causes, and involves both much greater growth in absolute numbers and much higher rates of growth than in Europe in the late nineteenth century (there is debate on this last issue [9, 11, 12] ). An important difference is that in Europe and the developed world in general, industrial growth came before urbanization. In the emerging nations it does not; moreover, even where industrial growth is occurring, it is generating only a very small number of jobs [13] . 
Effects of migration into the urban setting
In less-developed countries the short-term health and nutrition problems exhibited by the migrant poor in the shanty towns are, in large measure, those that were already affecting them as rural poor. These problems may even be exacerbated in the early months of city living by the possible higher degrees of infection and stress. A short-term variant of the well-known phenomenon of circular rural-urban-rural migration is also provoked by the marked concentration of secondary and tertiary levels of health care in the cities, which attract the rural sick in need of medical attention. The sick and those who accompany them move to the city and report themselves as urban dwellers in order to be eligible for free medical care. This has the effect, in terms of health statistics, of diminishing the true urban-rural differentials of ailments that are predominantly rural. In addition, it increases such differentials in the case of chronic "ailments of affluence" that predominantly affect urbanites. Migration often results in a decline in subsistence agriculture (less technologically developed), which is often the responsibility of women, children, and the elderly. This affects the availability of food for the rural poor, particularly when there are high demographic pressures on land use and where marginal lands are the source of subsistence crops [14, 15] . Urban demands for services, intensified by rapid growth, draw national resources from rural development and deplete the rural sector further [16] .
The environment
The diversity and the magnitude of differences of living conditions, demands, and opportunities in the cities are very important as determinants of nutrition and health. The negative effect of rapid and disorganized urban growth on services is well documented. Most poor, marginal areas in rapidly growing cities and other shanty towns lack adequate housing, water, and sewerage services, solid-waste disposal, prevention of environmental contamination, food sanitation control, personal security, and general safety systems (including accident prevention), electricity, communication systems (streets, transportation, mail, telephone), recreational facilities, accessible education and health services, and food outlets [171. This situation is obviously not conducive to physical and mental health. The deterioration that is rather typical of the large cities in less developed countries where economic as well as population growth has taken place without a workable plan, has been described as follows for Lagos:
Chaotic traffic conditions have become endemic; demands on the water supply system have begun to outstrip its maximum capacity; power cuts have become chronic as industrial and domestic requirements have both escalated; factories have been compelled to bore their own wells and to set up standby electric plants; public transport has been inundated, port facilities stretched to their limits; the congestion of houses and land uses has visibly worsened and living conditions have degenerated over extensive areas within and beyond the city's limits, in spite of slum clearance schemes; and city government has threatened to seize up amidst charges of corruption, mismanagement and financial incompetence. Moreover, although employment has multiplied in industry, commerce and public administration, there is no doubt that thousands of in-migrants have been unable to find work, and the potential for civil disturbances has increased [181.
Life in the city is not all bad, however, and according to several authors [1, [19] [20] [21] the city provides an environment in which individual and group expressions are feasible, where social mobility is a reality, and where conditions are in general better and more attractive than in the poor rural areas. It has been argued that some less-developed countries are over urbanized, but a clear counter-argument has been that such countries are in reality "over-ruralized" [1] and at the same time are fundamentally underdeveloped in the rural sector. The fact is that the poor rural environment appears worse than even the city slums; the constant urban inmigration from the non-urban sector proves it.
Food intake and nutrient adequacy
There is ample evidence that household food purchases and consumption vary by income levels in both developed and developing countries and in urban as well as in rural settings 122-27]. In developing nations, the level of food and nutrient intake, even of the lowest-income rural and urban groups, is enough to prevent widespread, severe deficiency diseases. Exceptions are iodine in some areas and iron in some specific age-sex groups. Mild and moderate deficiencies and temporary shortages of food are, nevertheless, not uncommon among these groups, as evidenced by the better nutritional conditions of low income populations who receive food aid or other social anti-poverty programmes compared to those who do not (e.g., women-infants-children programmes in the United States).
Moderate to severe nutrition deficiencies are common among the lower socio-economic strata in both urban and rural settings. The effect of location on the differential of food availability by income has not been studied properly, but in theory the urban poor are more vulnerable than the rural poor who are engaged in subsistence agriculture. Enough evidence exists, however, to indicate that the rural landless and those in rural areas undergoing modernization are particularly sensitive to economic shortages 128]. In populations involved in agricultural exploitation of marginally productive land, seasonal food scarcity is the rule. The urban poor are subjected to smaller seasonal fluctuations in food availability and intake 129].
By favouring modernization, the urban environment has been fertile ground for the promotion of bottlefeeding at the expense of maternal lactation, particularly among households where the demands of urbanism impose various limitations on adequate breast feeding 15]. On the other hand, weaning and complementary feedings are in general better accomplished among urban populations. In addition, the diets of young children and households in the cities tend to incorporate a greater variety of foods than those in the rural setting.
As the socio-economic level increases in the city, a better-quality diet is established, even though the total macronutrient intake may improve less [30] . These characteristics are significant for adequate child nutrition because of the critical importance of protein quality and energy and nutrient density to children.
When urban and rural diets are compared, it appears that variation in dietary intake depends more on the country and socio-economic group than on urban or rural location. In countries where urban diets are poor, rural diets are poor as well, and often worse. As the general socio-economic condition of a country improves with a factor of equity, the differentials in urban-rural intake (which more often favour the former) tend to disappear.
Even though many comparisons of urban-rural diets do not consider socio-economic rankings (weakening their significance), the intake of urban populations, even of the poor, tends to be better, or at least not significantly worse, than that of the rural poor. It is not rare that, as urbanization proceeds around established cities, dietary intake improves over that in isolated urban areas. In adults, energy expenditure established by occupation and leisure activities must be taken into consideration in interpreting the possible nutritional consequences of dietary intake. Evidence indicates that urban occupations generally demand less energy than rural occupations. Thus lower energy intake among urban adult populations (and households) does not necessarily mean that these individuals are less well nourished than their rural counterparts. In many countries, the prevalence of obesity is actually higher among urban poor children and adults, suggesting that life-style plays a very significant role in the energy adequacy of diets in the city.
In summary, urban diets, including those consumed by the poor, are commonly more varied than rural diets. Also the poor, whether urban or rural, consume diets that are often deficient. Even though the urban setting may offer some advantage in terms of variety and stability of supply, the more important factor affecting food intake continues to be poverty.
Infection rates and preventive care
The negative effects of infection on nutrition are well established, as are impairments in immune functions that accompany moderate and severe nutrition deficiencies. The repeated occurrence of acute infectious episodes, as well as the establishment of chronic infection, markedly diminishes the adequacy of a diet for infected individuals and undermines their nutritional status. This, in turn, increases susceptibility to and severity of infection.
Diarrhosa, fever, and other illnesses in children
Few data allow adequate comparisons of the prevalence of diarrhoea, fever, and other illnesses and symptoms among urban and rural populations. Table 3 presents data on recall of recent disease episodes in children from selected countries. The samples were chosen from the poorest sections of urban or pert-urban areas. The data show a marked similarity of means for each country's urban and rural samples. Within each setting, however, the range is much larger, indicating that other variables carry more weight in determining the health of the population than urban or rural residence. The slightly larger rural than urban ranges suggest greater disparities of rural condition.
High coverage by immunizations against the communicable diseases of childhood is a safeguard for better nutrition and health. The urban setting presents advantages for achieving effective rates of immunization. Finally, in areas of the world where malaria, schistosomiasis, and other intestinal and systemic parasitic diseases are prevalent, urban settings generally afford greater protection.
Urban-rural mortality
United Nations Demographic Yearbooks for the years 1967 to 1985 are the principal source of data for this section. Table 4 shows urban and rural mortality rates by age and sex for groups of countries categorized by type and level of economic development. Table 5 shows urban and rural infant mortality rates for countries from which such data were available either for a specific year or as an average of a five year period. Some of the information is out of date, but it is still useful in terms of urban-rural behaviours. The following aspects are clear.
Infant mortality
The range of infant mortality rates in the urban areas of less-developed countries is 12 times as great as that in developed countries and almost twice as great as that in those with centralized economies and intermediate development.
In the rural areas the range is 25 times as great in less-developed as in developed countries.
The median values for the infant mortality rates in the emerging nations are five and eight times as great as in the developed countries for the urban and rural samples respectively. Again the countries with centralized economies and intermediate development fall in between but are closer to the developed countries' figures.
The differences between urban and rural rates by groups of countries amount to 40%, the rural population in underdeveloped nations being higher when the medians are compared: 69 deaths per 1,000 live births for the urban sample and 96% per 1,000 for the rural. If a difference of 5 deaths or more per 1,000 live births is considered significant, 10 countries have higher urban than rural infant mortality rates, and 28 countries have higher rural rates. Countries in the Western Hemisphere have both lower infant mortality rates and smaller urban-rural differences than countries in Africa and Asia. In the countries with centralized economies and intermediate development, 5 of 10 have urban-rural differences of more than 5 per 1,000, all having a higher rate in the rural population. None of the 13 developed countries has an urban-rural difference greater than 5 per 1,000 or an infant mortality rate greater than 20 per 1, 000.
The question of intra-urban variability must again be considered. There are some important reports in this regard: Basta [35] compiled data from Manila showing that squatter settlements had clearly greater neo-natal (less than 28 days old) and infant mortality (deaths per 1,000 live births) than non-squatter residents. In Porto Alegre, Brazil, intra-urban differentials between shantytown and non-shanty-town dwellers are similar [37] . This differential in infant mortality in urban settings also occurs in developed countries. For example, various components of infant mortality in United States cities from 1962 to 1967 demonstrated up to 1.7-fold and 2.5-fold differences 1381. In Boston between 1972 and 1979 the lowest socio-economic group had close to two times greater mortality for children throughout the first year of life [39] . The greatest differentials in death rates occurred for in fonts 0 to 7 days old, where a substantial interaction between income level and black race produced the highest mortality. Low birth weight (82% due to premature delivery) explained the majority of the mortality among infants 0 to 27 days old. After that age, respiratory disease was the major cause of death.
The classic study on infant mortality in the Americas by Puffer and Serrano [40] provided a wealth of reliable data regarding urban and rural settings in six Latin American countries plus data on urban mortality in nine cities in other countries, including Sherbrook, Canada, and San Francisco, USA. Tables 6 and 7 summarize pertinent data from the study, which unfortunately did not consider subgroups within the urban or rural areas. It is evident that, except in Chile and Jamaica, infant mortality is significantly higher in the rural than in the urban areas; postneonatal mortality (between 28 and 365 days of age) is higher in rural areas in all countries except Jamaica, where the difference is minimal. The underlying causes of death are primarily infectious diseases; but, as associated causes, infection and nutrition have similar weight in infant deaths. In general, the rural populations have higher proportions of infectious diseases and nutrition deficiencies as causes of death. There are no clear urban-rural differences in immaturity as an associated cause, while it is slightly more important as an underlying cause of death in the rural area.
Two additional factors deserve special mention as determinants of the infant mortality rate: the education of the mother and the availability of medical care. Many studies have found that infant mortality rates and undernutrition are inversely related to maternal education, whether the setting is urban or rural [40] [41] [42] [43] [44] [45] [46] . 
FIG. 1. Childhood mortality in Peru by place of residence and education of the mother (Source: Ref. 45.)
In Peru, maternal education is a better discriminant than place of residence (urban or rural) for the infant mortality rate [45] (fig. 1 ). In the urban setting, primary education of the mother was associated with a 37% lower infant mortality rate than that for children of mothers with no schooling, and secondary education was associated with an additional 50% reduction from the rate for the children of mothers with only primary education. Mortality of children of mothers without schooling was 5.3 times as high as among those whose mothers had secondary education. In the rural setting, primary education was associated with a 57% lower infant mortality rate [46] . Data for Sri Lanka show that both maternal literacy and paternal completion of primary education interact [41] . In the urban setting the latter appears associated with greater differentials in infant mortality rates than the former. In estate (plantation) rural settings, paternal education appears to have no effect when the mothers are illiterate. These examples demonstrate the complexity of interactions among variables associated with the education of mothers or parents in relation to infant mortality.
With regard to availability of medical care, adequate prenatal care can diminish maternal and infant deaths, particularly in the perinatal period. It also can help reduce the rate of prematurity and low birth weight, although these are more effectively prevented by nutritional and hygienic measures throughout pregnancy and, ideally, before. In India medical care may be the critical factor in explaining mortality differentials between Kerala and West Bengal, and simple treatments for the common infectious diseases are very effective [47] . Literacy in Kerala is higher, particularly among females. Environmental sanitation, income expenditure, income distribution, nutrition, industrialization, and urbanization may be discounted as determinants of mortality differentials in that setting [47] .
The argument that medical care is the most effective measure to control infant mortality has been used mistakenly and enforced during economic crisis in lessdeveloped nations in order to keep infant deaths under control when scial and preventive programmes are reduced. In the long run, poor investment in preventive programmes leads to deterioration in health and nutrition even when infant mortality rates improve [24] .
Several of the studies cited above make an important observation: A large proportion of the infant mortality rate in any of the sites studied is concentrated among a small proportion of women whose profile is one of high risk for infant mortality [40, 46] . It is also clear from several studies that the undesirable effects of recession are magnified tenfold in terms of distress among urban and rural poor in less-developed nations [48] . Moreover, this distress may affect the poor in those countries even when the gross national product at the national level may be increasing [49] . This maldistribution of income has given rise to elevations in infant mortality rates among the affected population. 
Child mortality
The mortality of children one to four years old in underdeveloped countries is more directly an expression of inadequate nutrition during and after weaning, with all its consequences, including infectionnutrition synergistic damage. Moreover, the ratio of mortality in infants to that in children one to four years old is a sensitive indicator of nutritional status land socioeconomic development). Excellent direct correlations on a country-to-country level have been found between this index and the United Nations Development index [50] . Separate data on urban and rural mortality rates for children in this age group are available from various UN Demographic Yearbooks from ten less-developed countries, seven countries with centralized economies and intermediate development, and nine developed countries. For this age group as for infants, the differences in mortality rates between the less-developed and other countries are striking, as are the urban-rural differences in the less-developed countries. In urban areas the median value is 13 to 20 times as large as for the other countries; in rural areas it is 27 to 33 times as large.
Protein-energy deficiency
It can be argued that nutritional deficiencies are the most important determinant of poor health and mortality in the urban setting [40, 51] and that their eradication would have profound effects on the health and development of city dwellers. The generally used criteria for the diagnosis of protein-energy deficiency (PED) at the population level are estimations of the magnitude of energy deficiency, protein and specific nutrient intakes, and the prevalence of children below five of six years of age with inadequate growth defined by anthropometric measurements. This analysis is based on anthropometric criteria.
The diagnosis of chronic PED is based essentially on height-for-age deficits (below 2 SD of the median, below the fifth centile of the distribution, or 10% or greater deficit from the fiftieth centile) That of acute PED is based on weight-for-height deficits (below 2 SD of the median, below the fifth centile of the distribution, or 15% or greater deficit from the fiftieth centile). Acute PED is superimposed on chronic PED when both deficits coincide in the same child.
Relatively few sources of data report urban and rural prevalences of anthropometric deficits on a comparative basis. Table 8 presents data derived from country reports of the Office Nutrition of USAID [31] [32] [33] [34] [52] [53] [54] [55] [56] [57] [58] [59] tabulated in terms of percentage prevalence of chronic and acute PED, respectively, for children below five or six years of age by site of residence, and by either socioeconomic condition (urban poor or total urban sample) of type of agriculture ( subsistence or cash).
In terms of chronic PED, the rural populations are either slightly or clearly worse off than their urban counterparts. The variability of its prevalence is quite striking: ranging from 8% to 60.8%, or a 7.6-fold difference, for the urban samples and from 15.6% to 72.2%, or a 4.6-fold difference, for the rural samples. The range of differences of chronic PED between urban and rural areas within any one country or region is no greater than twofold. With respect to acute PED also, the rural populations are generally worse off.
Tanner and Eveleth [60] referred to a series of studies on growth in urban and rural populations. In every case the urban population was taller and heavier than the rural. They expanded on the study of the city of Nowa Huta, Poland, where all the population had migrated from neighbouring rural or small urban towns when the city was established, 15 years before the study. The city dwellers under 15 years old were significantly taller and heavier than the children who had remained in the rural areas from which migration originated. Moreover, the children whose families had migrated from small towns were taller than those who had migrated from rural areas ( fig. 2 ).
Growth patterns in stature for urban and rural samples from Greece, Romania, Finland, Costa Rica, and Jamaica were also analysed; all showed a progressive advantage for urban boys up to 14 to 16 years of age ( fig. 3 ), the maximum difference being near ten inches in the case of Jamaica. The difference tended to decrease slightly by 18 years of age, since the urban boys reached maximal stature close to that age, while rural boys were still growing. In terms of relative heights among countries, Finnish boys were between three and six inches taller than other boys at age 18. Adult heights differed little between urban and rural samples from the same country, although urban adults tended to be taller than rural adults. For women, the study in Jamaica showed a stature advantage for girls up to 16 years old; after that age, rural and urban women attained the same height. In Costa Rica the urban sample remained about two inches taller at final heights Age 18). The urban-rural difference in growth disappeared in a United States sample when income levels were paired, except for the low-income rural group, which remained smaller than all the others. This was also the case for urban and rural populations in Bombay. In Nigeria and Costa Rica, urban slum dwellers had the same heights as rural rwellers. Finally, in Tokyo, the well-known secular increases in height has been greater in the rural population ( who were smaller before). To quote Tanner and Eveleth [60] :
In the economically impoverished urban areas of Asia, Africa, and South America the shanty-town slum dwellers are mostly not larger than their rural counterparts, though children living in the middle-class areas of the cities are. In general urban-rural differences mirror the differences seen between children in different social classes, whether in the urban or rural population.
However it does have to be borne in mind that outbreeding is greater in towns than in rural villages and that if heterosis for stature occurs in man, as it may, then this in itself would cause the adult height (though not the rate of maturation} to be greater in the towns. In addition those people who migrate from the villages to settle in towns are usually not a random sample of the village population, but may be taller and heavier than average. Thus some part of the greater adult stature of the urban population, where it occurs, may be due to these selective genetical mechanisms. Thus it seems highly probable that most, if not all, urban-rural differences are due to the economic differential between town and country dwellers, resulting in the better feeding of the well-off. Table 9 compares data from urban and rural populations in seven Latin American countries and Jamaica [61, 42] . Urban populations are "better nourished" than their rural counterparts, but in some cities the prevalence of PED is as high as in poor rural areas. No clear predominance of early PED in the urban populations was observed [42] . Others, however, have reported early malnutrition as typical of the urban setting because of early weaning and introduction of the milk-formula bottle with all its consequences [62, 63, 50] . Earlier PED in the urban setting has also been reported in Bangkok [64] ; Accra, Ghana [65] ; Harere and Chitungwiza, Zimbabwe; and Togo [66] . In Bangkok marked growth retardation, wasting, and small head circumference occurred early, before six months of age, and persisted in the urban environment even though older children (after about 18 months of age) grew in height better than their rural counterparts. In Togo more wasting (marasmus and marasmus-kwashiorkor) is reported in the urban setting. In Accra the type of PED is no different in urban and rural settings; it just appears earlier in the former. The process of acculturation, urbanism, and modernism to which poor rural immigrants are subjected in the slums and their nutritional repercussions on children were studied in Beirut 167]. Families carefully matched for income, composition, education, and so on demonstrated a progressive improvement in nutritional status, food practices, and general life-style as time elapsed living in the urban slum.
Although PED is found in the urban environment, that setting is more conducive to better nutrition even though these advantages tend to disappear among new immigrants (who actually bring their rural habits and problems to the city for some time) and among the urban poor.
Nutritional anaemias
The available evidence [33, 32, 55, 59, 53] indicates that, in general, the prevalence of nutritional anaemias is lower for urban children and mothers than for their rural counterparts; however, with the exception of Yemen, the differences between the two populations are minimal. The range of prevalences within each setting is several times greater than the urban rural differences, again with the exception of Yemen. There is no apparent reason for this susceptibility of the Yemenite populations.
There is often a higher prevalence of anaemia and of deficiency of erythropoietic factors (particularly iron) among migrants to Western industrial cities than among established urbanites. The migrants initially have the anaemia and iron status of the population in the area from which they came. Often, as acculturation proceeds, the diet becomes more varied, parasite loads decline, and the haematological status improves [68] .
A gradient has been observed in the iron reserves of Guatemalan women of reproductive age according to their residence: urban middle-class women in Guatemala City (in the highlands) had higher reserves than rural highland women, who in turn were better off than their lowland counterparts. This gradient was independent of parity in the sample studied.
Other vitamin and mineral deficiencies
Few studies have specifically addressed urban-rural differences in vitamin and mineral deficiencies. Vitamin-A deficiency affects populations in both areas, particularly children suffering from malnutrition, diarrhoea, and infectious diseases [69] [70] [71] , although mild deficiency may occur in non-malnourished, noninfected children [72] . Actual prevalence and incidence vary both in urban and rural settings by country, season, and method of diagnosis, reported prevalences being as high as 45% in the total populations [73] .
The decline in breast-feeding, which is predominantly an urban phenomenon, aggravates the situation in infancy [71, 74] . On the other hand, the previously discussed greater variety of foods and more opportune complementary feedings in urban settings serve as protective practices. The concomitant increase in frequency of infection in non-breast-fed infants certainly is an aggravating factor. Several studies on the liver vitamin-A reserves of healthy victims of accidental death have been done in less-developed nations, all showing some degree of deficiency [75] [76] [77] [78] [79] .
In Thailand, levels of vitamin A in both serum and liver were lowest among the poor, particularly farmers and unskilled labourers, suggesting more similarity by socio-economic group than by urban-rural location. About one-third of migrant children of Mexican-American origin among Colorado farm workers have been shown to have low vitamin-A serum concentrations (and low zinc levels by serum and hair analysis), compard to only 7.5% among the healthy stable population in the same region [80, 81] . Thus even in developed countries, vitamin-A deficiency (and also general undernutrition) occurs in at-risk populations, such as poor migrants. 
Chronic nutrition-related diseases
Modernization, westernization, and urbanism play a decisive role in modifying life-styles and diet, which in turn contribute significantly to the development of obesity, non-insulin-dependent diabetes mellitus ( see table 10) , and cardiovascular disease ( fig. 4 ). It is also apparent that the Western diet and obesity added to environmental factors determine the prevalence of certain cancers. Consequently, the epidemiological pattern of chronic nutrition-related diseases could be interpreted as reflecting the degree of westernization of a society.
At some risk of over-simplification, we may say that the degree of westernization and urbanism in the process of urbanization in less-developed Countries in contrast to the traditional rural way of life, and the level of cultural transition in the urban setting, appear to be closely associated with the epidemiology of nutrition-related diseases. Recent poor migrants to urban areas who are traditional in their diet and lifestyle exhibit nutritionrelated pathologies that are more characteristic of rural culture (deficiency diseases and infectious processes being prominent}, while those whose social and economic evolution lead to modernism and acculturation to a Western diet and lifestyle tend to exhibit the disease patterns associated with this new culture. The process of rapid urbanization characteristic of many countries in transition also leads to an epidemiological transitional state in which both types of pathology co-exist [87] [88] [89] , together with other indications of transition, including changes in birth and mortality rates and patterns. 
